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In re application of: 

Akira Yamamoto, et al. 

Application No.: 09/607,807 

Filed: June 30, 2000 

For: STORAGE SYSTEM 
CONNECTED TO A DATA NETWORK 
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Customer No.: 20350 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 C.F.R. § 1.313(a), Applicant hereby petitions for the withdrawal of 
this application from issue, for consideration of an earlier-filed IDS. The issue fee for this case 
is due on December 10, 2004 and has not yet been paid. 

An Office action was mailed February 6, 2004. A response to the Office action 
was mailed May 6, 2004. Submitted with that response was an IDS. Submitted herewith as 
Exhibit A is a copy of the IDS submission and the accompanying PTO-stamped postcard. 

On September 9, 2004, a Notice of Allowance was mailed. Upon review of the 
file, it was realized that the references identified in the above-referenced IDS were not 
considered. On September 23, 2004 a request to consider that IDS was mailed. Submitted 
herewith as Exhibit B is a copy of the request and the accompanying PTO-stamped postcard. 

A subsequent recent review of the instant application indicates that the IDS still 
has not been considered. Since the due date for payment of the issue fee is fast approaching, 
Applicant is requesting withdrawal of the instant application in order that the IDS can be 
properly considered. 
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The IDS was filed well before prosecution on the merits were closed. In 



addition, the PTO was timely informed that the IDS had not been considered when counsel for 
Applicant received the Notice of Allowance. Respectfully, the PTO therefore had and continues 
to have an obligation to consider the EDS. Moreover, the instant request for withdrawal from 
issue is believed to be necessitated by circumstances beyond control of Applicant and 
Applicant's counsel. Consequently, a waiver of the petition fee under C.F.R. § 1.17(h) is 
respectfully requested. 



Authorization is nonetheless given to charge the undersigned's Deposit Account 



No. 20-1430 for the petition fee of $130.00 under C.F.R. § 1.17(h) to. Please charge any 
additional fees or credit overpayment to the above deposit account, (see Fee Transmittal 
submitted in duplicate). 



If the Examiner believes a telephone conference would expedite prosecution of 



this application, please telephone the undersigned at 650-326-2400. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: 650-326-2400 

Fax:415-576-0300 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Akira Yamamoto, et al. 

Application No.: 09/607,807 

Filed: June 30, 2000 

For: STORAGE SYSTEM 
CONNECTED TO A DATA NETWORK 
WITH DATA INTEGRITY 

Customer No.: 20350 



Confirmation No. 1045 
Examiner: Tran, Lambert L. 
Technology Center/Art Unit: 2144 
AMENDMENT 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Office Action mailed February 6, 2004, please enter the 
following amendments and remarks: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this 
paper. 



Remarks/Arguments begin on page 8 of this paper. 
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Appl. No. 09/607,807 PATENT 

Amdt. sent May 6, 2004 

Reply to Office Action of February 6, 2004 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 1. (Currently amended): A storage system comprising: 

2 a first comput e r syst e m having a, first storage componen t comprising a first disk 

3 system, the first disk system comprising a first disk control unit and one or more first disk units : 

4 and 

5 a second comput e r syst e m having a second storage componen t comprising a 

6 plurality of second disk systems, each second disk system comprising a second disk control units 

7 and one or more second disk units , 

8 the first and second storage components configured to exchange data over a data 

9 network, 

1 0 the first comput e r disk system having a memory that is configur e d with program 

11 cod e to writo a block of data to th e first storage compon e nt configured to receive a block of data 

1 2 from a host computer and to transmit a data packet to one of the second comput e r disk systems, 

1 3 the data packet including the block of data, a time stamp, and a sequence number, 

1 4 each of the second comput e r disk syste ms configured having a m e mory that is 



1 5 configur e d with program cod e t o receive data packets from the first comput e r digksystem, to 

16 receive a limit time value from a ^determined dne of the second disk systems based on time 

1 7 stamps and sequence numbers contained in the data packets, t o select a candidate data packet 

18 from among its received data packets by comparing their associated time stamps to the limit time 

1 9 valu eb ased on tim e stamps and sequ e nc e numb e rs contain e d in th e data pack e ts , and to write the 

20 candidate data packet on the-one of its second disk units storage syst e m , 

21 wherein blocks of data written on the first storage component are written on the 

22 second storage component in the same order as on the first storage component. 



Page 2 of 10 



Appl. No. 09/607,807 PATENT 
Amdt. sent May 6, 2004 r 
Reply to Office Action of February 6, 2004 



1 2. (Currently amended): The system of claim 1 wherein each of the second 

2 disk systems produces a candidate limit time, wherein the limit time value is the earliest time 

3 among the candidate limit times th e s e cond m e mory is further configur e d with program code to 

4 obtain a limit tim e stamp from among th e tim e stamps bas e d on th e ir corr e sponding s e qu e nc e 

5 numb e rs and to s e l e ct th e candidat e data pack e t from among th e data pack e ts by comparing th e ir 

6 corr es ponding tim e stamps against th e limit tim e stamp . 

1 3. (Original): The system of claim 1 wherein the data network is a 

2 connectionless network. 

1 4. (Original): The system of claim 1 wherein the data network is 

2 characterized as being unable to guarantee that data packets will be received in the same order as 

3 they were sent. 

1 5. (Original): The system of claim 4 wherein the data network is a wide area 

2 network. 

6-7. (Canceled) 



8. (Currently amended): The system of claim ?-j_wherein each of th e first 
disk syst e ms comprises plural first disk units and e ach of th e se cond disk systems compris e s , 
plural s e cond disk units, each of the first disk units bemg-isassociated with one of the second 
disk units. 

1 9. ( Original Currentlv amended) : The system of claim 8 wherein each first 

2 disk unit is associated with one of the second disk units independently of the first -second d isk 

3 system to which the first -second disk unit belongs. 
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1 10. (Currently amended): A method of backing up data contain e d in operating 

2 a storage system that includes a local disk system te -and a remote disk system, comprising: 

3 writing -receiving a block of data to be written to a first local disk unit among a 

4 plurality of local disk units in a local data store in the local disk system : 

5 sending a data packet to a first remote disk unit among a plurality of remote disk 

6 units in a first remote data store from among a plurality of remote data stores in the remote disk 

7 system, the data packet including the block of data, a time stamp, and a sequence number^ 

8 wherein the first local disk unit and the first remote disk unit defines a remote copy pair ; 

9 receiving data pack e ts from th e local syst e m; and 

10 in the first remote data store, performing steps of: 

11 receiving from a predetermined remote data store a limit time, the limit 

12 time being determined based on the sequence numbers and the time stamps of its data 

13 packets: and 

14 selecting a data packet whose block of data is to be written on a remote 

1 5 data store by comparing the time stamp of each of its data packets against the limit time? 

16 bas e d on the sequ e nc e numb e rs and th e tim e stamps of th e data pack e ts . 

1 11. (Original): The method of claim 10 further including incrementing the 

2 sequence number for a next data packet. 

12-13. (Canceled) 

1 14. (Currently amended): The method of claim 43-10 further including 

2 writing plural blocks of data to the local disk units and sending plural data packets to the remote 

3 disk units so that each remote disk unit has a list of sequence numbers from its associated plural 

4 data packets, the method further including, for each list of sequence numbers, obtaining a longest 

5 run of sequence numbers, obtaining the highest-valued sequence number from the longest run, 

6 and obtaining the time stamp corresponding to the highest-valued sequence number, thereby 
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7 producing a list of time stamps, the method further including selecting a data packet based on the 

8 earliest time stamp in the list of time stamps. 

15-16. (Canceled) 



1 +817. (Renumbered, Currently amended): The method of claim 46-10 wherein 

2 each of the local disk units is associated with one of the remote disk units independently of the 

3 local disk system to which the local disk unit belongs. 

1 44)18. (Renumbered, Currently amended): The method of claim 10 wherein 

2 writing r eceiving a block of data te- aat the local disk svste m data stor e and sending a data packet 

3 to the remote disk system are performed asynchronously. 

1 2019. (Renumbered): The method of claim 10 wherein the data packets are sent 

2 over a connectionless data network. 

1 24-20. (Renumbered): The method of claim 10 wherein the data packets are sent 

2 over a data network that is characterized as being unable to guarantee that data packets will 

3 arrive at a destination in the same order as they were sent. 

1 2221. (Renumbered, Currently amended): The method of claim 2420 wherein 

2 the data network is a wide area network. 

1 2322. (Renumbered, Currently amended): In a local storage system comprising 

2 pteaJ-aJocal data stores, a method for backing up data in the local storage system to a remote 

3 storage system comprising plural remote data stores, the method comprising: 

4 eaeh -at the local data store, receiving a data block to be written thereto; 

5 eaeh -at the local data store transmitting a data packet comprising the data block, a 

6 time stamp, and a sequence number to one of the remote data stores; 

7 at the remote data stores, receiving plural data packets from the local data stores, 

8 wherein each remote data store has its associated plural data packets and a list of sequence 

9 numbers and a list of time stamps from the associated data packets; 
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10 at each remote data store, identifying a longest run of sequence numbers and 

1 1 obtaining th e an obtained data packet e £having the highest-valued sequence number of the 

12 longest run of sequence numbers : 

13 at e ach r e mot e data stor e , obtaining the e arliest time stamp from th e obtain e d data 

14 pack e t; 

15 sel e cting th e e arli e st of the obtain e d tim e stamps as a limit' tim e ; 

16 at a predetermined remote data store, identifying a limit time from among time 

17 stamps associated with obtained data packets from the remote data stores; 

1 8 at each remote data store, selecting a candidate data packet having the earliest 

19 time stamp; and 

20 selecting th e identifying a selected data packet from among the candidate data 

2 1 packets whose time stamp is earlier than the limit tim e and writing the selected data packet to 

22 one of the remote data stores . 

3423. (Renumbered, Canceled) 

1 2#24. (Renumbered, Currently amended): The method of claim 2422 wherein 

2 eaeh-the local data store is on e of th e a plurality of local disk drives and each remote data store is 

3 on e of th e a plurality of remote disk drives, each local disk drive being associated with one of the 

4 remote disk drives to define a remote copy pair, wherein there is a sequence number associated 

5 with each remote copy pair. 

1 2625. (Renumbered, Currently amended): The method of claim 2&24 wherein 

2 the received plural data packets are grouped according to remote copy pair. 

2726. (Renumbered, Canceled) 

1 2827. (Renumbered, Currently amended): The method of claim 2725 wherein 

2 each of the plural data packets is grouped based on the local disk system- drive from which it was 

3 sent. 
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2928. (Renumbered, Currently amended): The method of claim 24 wherein each 
remote copy pair is associated with one of a plurality of data integrity pair groups, wherein a 
sequence number is associated with each pair of local and remote disk syst e ms drives w hich 
have a common data integrity pair group. 

3 029 - 32 . (Renumbered, Canceled) 
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REMARKS/ARGUMENTS 

Claims 1 - 5, 8 - 1 1, 14, 17 - 22, 24, 25, 27, and 28 are pending. 

An objection was raised as to claims 18 -33 for being mis-numbered. Claims 
18 - 33 have been renumbered as claims 17-32; dependent claims have been amended 
accordingly. Claim references are made with respect to the re-numbered claims. 

Claims 1 - 32 stand rejected under 35 U.S.C. Section 103 for being obvious in 
view of Sicola et al., U.S. Pat. No. 6,629,264 and a reference entitled "RTP: A Transport 
Protocol for Real-Time Applications," RFC 1 889. 

The present invention relates to data replication in storage systems. As recited in 
claim 1, for example, the storage system includes "a first storage component comprising a first 
disk system, the first disk system comprising a first disk control unit and one or more first disk 
units [and] a second storage component comprising a plurality of second disk systems, each 
second disk system comprising a second disk control units and one or more second disk units." 
Data written to the first disk system is transmitted to each of the second disk systems as data 
packets, along with a "time stamp, and a sequence number." This aspect of the invention is 
illustrated in Fig. 4 and discussed in the specification beginning on page 12, line 19; kindly see 
also the top of page 13. Each of the second disk systems is configured to: 

(1) "receive data packets from the first disk system"; 

(2) "to receive a limit time value from a predetermined one of the second disk 
systems based on time stamps and sequence numbers"; 

(3) "select a candidate data packet from among its received data packets by 
comparing their associated time stamps to the limit time value"; and 

(4) "write the candidate data packet on one of its second disk units." 

Sicola et al. teach a data replication system that "employs the grouping of logical 
units into 'association sets', for logging and failover purposes." Abstract. See generally, 
column 19, line 58 to column 20, line 37. In particular, Sicola et al. teach that "[a]ll members of 
an association set must be on the same controller to enforce cache coherency. When members are 
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added to an association set, they are moved to reside on the same controller, and will failover 
together." Col 20 t lines 31-37. 

The present invention recites that each of the second disk systems [receives! data 
packets from the first disk system . Claim 1. The present invention allows data written to the first 
disk system to be replicated among multiple second disk systems, where each second disk 
system has its own controller. The multiple second disk systems of the present invention are not 
anticipated by the "association set" used by the data replication system of Sicola et al. because 
the association set requires its members to "be on the same controller," which is clearly not the 
case with the multiple second disk systems recited in claim 1 of the present invention. 

The abstract in the RFC 1889 reference was cited for teaching "time stamp and 
sequence number." Section 6.3.1 in the RFC 1889 reference was also cited for teaching "limit 
time." Sicola et al. do not disclose either aspect of the present invention. RFC 1889 describes a 
real-time transport protocol (RTP) that "provides end-to-end network transport functions suitable 
for applications transmitting real-time data." Abstract Like any communication protocol, RTP 
is a protocol for delivering data between two machines. However, the RTP protocol does not 
specify or otherwise suggest that the data might be processed within a receiving machine in a 
manner as recited in the pending claims. 

For example, an aspect of the invention is that each second disk system [receives] 
a limit time value from a predetermined one of the second disk systems, where the limit time 
value is used in a second disk system to select a candidate data packet from among its received 
data packets . First, it is earnestly submitted that Section 6.3.1 of RFC 1889 do^s not suggest a 
limit time value that is used to select a candidate data packet . With all respect, it is earnestly 
submitted that it is not at all clear how Section 6.3.1 of RFC 1889 shows a limit time value, as 
asserted in paragraph 2 of the Office action. Sicola et al. teaches the use of a 'heartbeat' timer at 
column 9, lines 55 - 67 to send an "echo" to extend link service; i.e., to maintain the link. The 
Sicola et al. 'heartbeat' timer does not teach or suggest the recited limit time value used to select 
a candidate data packet . 

Second, though the RTP protocol incorporates a sequence number and a 
timestamp (Section 5.1 in RFC 1889), there is no teaching or suggestion in RFC 1889 (or in 
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Sicola et al., for that matter) that the sequence number and the timestamp from the RTP protocol 
can be used to determine a limit time value (claim 1 : a limit time value . . . based on time stamps 
and sequence numbers) . 

For at least any one of the foregoing reasons set forth the pending claims as 
amended are believed to patentably distinct from the cited art. 



CONCLUSION 

In view of the foregoing, all claims now pending in this Application are believed 
to be in condition for allowance. The issuance of a formal Notice of Allowance at an early date 
is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of 
this application, please telephone the undersigned at 650-326-2400. 



Respectfully submitted, 

Rodney C. LeRoy, Reg. No. 53,205 for 
George B. F. Yee, Reg. No. 37,478 

TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 94111-3834 

Tel: 650-326-2400 

Fax: 415-576-0300 

GBFY:mmb 

60141005 v1 
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